Compound Syntheses and Characterization
Scheme S1 Synthetic routes of m-PyPOmCP, p-PyPOmCP and PymCP.
The (3,5-di(9H-carbazol-9-yl)phenyl)boronic acid 1 (5) was synthesized according to the literature method.
1
(5-bromopyridin-3-yl)diphenylphosphine oxide (3).
2 To a solution of 3,5-dibromopyridine (4 g, 17 mmol) in THF (20 mL) was added dropwise isopropylmagnesium chloride (10 mL, 20 mmol, 2 M solution in THF) at room temperature.
A brown precipitate was formed immediately and the suspension was stirred for 3 h at room temperature. To the above solution was then added chlorodiphenylphosphine (3.7 mL, 20 mmol) under -78 ℃. The resulting solution was allowed to warm to room temperature and stir overnight. The reaction mixture was quenched with methanol (5 mL) and poured into water and extracted with dichloromethane (3 x 50 mL). The combined organic layers were washed with brine (150 mL), dried over anhydrous magnesium sulfate, filtered and the solvent was removed under reduced pressure to give a pale yellow solid. The crude product was purified by column chromatography over silica using dichloromethane:light petroleum mixture (1:1) as eluent to yield the pure product as white solid (2.48 g, yield 85%). Without structure characterization, this intermediate 3-bromo-5-(diphenylphosphanyl)pyridine (1) was directly used for the next oxidation reaction.
To the solution of intermediate 1 (1 mmol) in dichloromethane (10 mL) was added dropwise H2O2 (5 mL, 30%) at room temperature. The mixture was stirred for 3 h and then separated by a separatory funnel. The aqueous layer was extracted with dichloromethane (3 x 20 mL). The combined organic layers together with the original organic part were washed with brine (50 mL), dried over anhydrous magnesium sulfate and filtered. After removing the solvent under reduced pressure, the residue was purified by column chromatography over silica using a ethyl acetate:light petroleum mixture (2:1) as eluent followed by recrystallization in CH3OH/CHCl3 to yield the pure intermediate 3. (5- (3,5-di(9H-carbazol-9-yl) (6-(3,5-di(9H-carbazol-9-yl) 51, 146.42, 142.48, 140.79, 140.55, 140.34, 137.22, 132.59, 127.22, 126.35, 124.54, 123.92, 123.80, 120.62, 120.61, 112.63, 109.66, 108.17 
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External Quantum Efficiency (%) Figure S4 The current density-External Quantum efficiency curses for (a) FIrpic-based blue PhOLEDs B1, B2, and B3 and (b) Ir(ppy)3-based green PhOLEDs G1, G2, and G3.
